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D/H of precipitation over higher latitudes (Alley and Cuffey, 2001) . Additional geographic factors such as elevation, distance from ocean water, and proportion of global water in ice also affect D/H of precipitation (Siddall and Masson-Delmotte 2012) .
A second factor affecting the resolution with which hydrological conditions can be interpreted from D/H of organic materials is the hydrogen fractionations that occur between precipitation and the water that is used in photosynthesis. Evaporation forces cause these fractionations to precipitation when it reaches the soil and --following uptake of soil water into plants--during transpiration in the leaves where much of photosynthesis will take place globally (Jackson et al., 1999; Tang and Feng, 2001; Ogee et al., 2007) . Hydrogen isotopic fractionations in water are affected by humidity (Craig and Gordon, 1965; Dongmann et al., 1974) and result in variations in D/H in water sources to and within photosynthesizing organisms receiving isotopically identical precipitation.
A third and very actively studied area consists of quantifying the biological fractionations between the hydrogen of water used in photosynthesis and that of a biochemical of interest (Kennedy and Krouse, 1990; Yakir, 1992; McInerney et al., 2011; Peters et al., 2012) . The mechanics of the total fractionation of hydrogen during photosynthesis is less understood than for carbon. Nevertheless, that fractionation is probably nearly constant. Metabolic reactions cause further fractionations during steps leading to the synthesis of specific organic compounds.
Consistently large differences in metabolic fractionations have been found between specific lipid compounds among bacterial groups (Zhang et al., 2009 (Sternberg, 1989) . Recent studies suggest that hydrogen isotopic fractionations may differ between plants with C 3 , C 4 , and CAM photosynthetic pathways (Feakins and Sessions, 2010; McInerney et al., 2011) . A more quantitative understanding of the biological causes of hydrogen isotopic fractionations would clearly lead not only to more defined hydrological interpretations from organic materials in all taxa but to knowledge of biological/environmental interactions as well.
Although not comprehensive, the aforementioned categories of factors point to one more challenge to the fullest use of D/H analyses of archived organic compounds to infer environmental conditions. Achieving this objective requires productive communication amongst
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researchers from the full range of disciplines that can inform the use of stable hydrogen isotopic analyses for inferring environmental conditions. We have taken advantage of an unusual opportunity to foster that communication via two avenues. The first avenue was the organization of a topical (100 participants III.
What approaches can we share in order to best resolve the controversies about using hydrogen isotopic analyses to obtain information about environmental phenomena?
Presentations at the conference focused on the following themes: Rather than treating this diversity of the factors as noise that constrains interpretations, this issue demonstrates how interdisciplinary communication can improve those interpretations.
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